practitioners. The reason is probably related to the diversity of views expressed and a difficulty in comprehending its natural history and symptomatology.
The signs and symptoms of MPDS vary, but generally the patient will complain of one or more of the following: pain in the region of the TMJ and mandibular elevators, tenderness in the region of one or both joints, TMJ sounds (clicking or crepitation), restricted jaw opening, disturbed chewing patterns, and locking of the jaw.
Muscle pain is one of the most common presenting symptoms and primarily involves the jaw muscles, but sometimes cervical muscles are also involved. Pain may radiate over the ipsilateral side of the face, jaw, and neck. Headaches related to MPDS is often caused by muscular tension of the jaw muscles. [2] 
MaterIals and Methods

Subjects
This prospective study was conducted in the Department of Oral Medicine and Radiology, Pacific Dental College and Hospital Udaipur. Subjects were selected from a consecutive series of patients with MPDS from the Department of Oral Medicine with approval of protocol from the institutional ethical committee. All procedures were in accordance with the ethical standards of the responsible committee.
Inclusion and exclusion criteria
The diagnosis was made based on the signs and symptoms of MPDS, as outlined by Laskin, that is,
• Unilateral, dull pain in the ear or preauricular region that is commonly worse on awakening. • Tenderness of one or more muscles' mastication on palpation. • Limited or deviation of mandible on opening • Clicking or popping noise in TMJ.
Patients with newly diagnosed MPDS satisfying Laskin's criteria were included in the study.
The following patients were excluded from the study:
• Patients who were unwilling or unable to participate in the study and attend all planned follow-up evaluation for any reason. • Patients with occlusal disharmony, taking orthodontic treatment, and undergoing occlusal corrections. • Patients suffering from any form of arthritis affecting TMJ such as osteoarthitis and rheumatoid arthritis confirmed using appropriate radiographs and blood investigations. • Patients with internal disk derangements.
• Patients suffering from psychological disorders and under treatment from a psychiatrist for pain in the TMJ region.
Screening procedure
A total of 60 patients diagnosed with MPDS were selected for the study and divided into two groups of 30 each based on different treatment modalities. These groups were subsequently subdivided into two subgroups of 10 patients each according to the visual analog scale (VAS).
A detailed history of each patient was recorded at the time of diagnosis regarding onset, duration, and progress of symptoms. Pain characteristics such as type, nature, and severity were noted. Pain response to jaw activities such as mastication, phonation, and deglutition were also recorded.
Intensity rates of pain were recorded on a VAS, 10-mm long continuum. The extremes were labeled as no pain and worst possible pain. Following history and subjective assessment of VAS, maximum comfortable mouth opening and thorough examination of TMJ and the muscles of mastication were done [ Figure 1 ].
TMJ was palpated from the lateral and posterior aspects. Clicking and jaw deviation during opening and closing were assessed. Joint tenderness at rest and during jaw movements (opening, closing, right lateral, left lateral, protrusive, and retrusive) was done. Muscle tenderness was assessed by means of digital palpation of accessible muscles, resistance testing, and functional manipulation of muscles. The tenderness in the muscle was recorded as being present or absent.
Group assignment
Group A consisting of 30 patients (three subgroups of 10 patients each) received transcutaneous electrical nerve stimulation (TENS) with an intensity of 1-8 V, 9-16 V, and above 17 V, respectively, based on their VAS scores for 10 min. The total period of treatment varied from 5 to 7 days. Patients were made to sit on the dental chair. The electrodes were placed over the area of maximum muscle tenderness. The machine was switched on and the intensity was increased slowly to ensure that pain does not arise because of passage of electric current [ Figures 2 and 3 ].
Group B comprised 30 patients (three subgroups of 10 patients each) treated with occlusal splint therapy to be done everyday for 4, 6, and 12 h, respectively, depending on their VAS scores, for a period of 3 months. Patients were instructed to wear the splint at night to take care of parafunctional habits, if any. In both the groups, subjective and objective assessments were evaluated at the time of diagnosis, after the first week of initiation of therapy, and every month for 3 months of follow-up.
Fabrication and adjustment of the occlusal splint
An alginate impression of the maxillary and mandibular arches was made. A soft occlusal splint was fabricated using Biostar vaccum former [ Figure 4 ] from a 3-mm-thick, soft polyvinyl sheet. The splint was then separated from the cast with a laboratory knife/scissors, the edges were smoothed, and the palatal area was removed. The splint was then disinfected with 2% gluteraldehyde and placed in the patient's mouth to check for retention [ Figure  5 ]. A carbide bur was used to remove the excess material from the imprint to develop the desired occlusal pattern. The soft splint was then polished with pumice, disinfected, and the appliance was then placed in the patient's mouth [ Figure 6 ].
Statistical analysis
The VAS scores [ Table 1 ], number of tender muscles [ Table 2 ], TMJ tenderness, TMJ clicking, maximum comfortable mouth opening [ Table 3 ], and within the groups were compared with the help of the analysis of variance test. P < 0.05 was considered to be significant.
results
In the mild group, VAS score for pain intensity showed significant reduction in Group A (TENS therapy) than that in Group B (occlusal splint therapy). The number of tender muscles, TMJ tenderness, and TMJ clicking showed significant reduction in Group B compared with that in Group A, but mouth opening showed the same level of improvement in Groups A and B during 3 months of treatment follow-up.
In the moderate group, VAS scores for pain intensity, number of tender muscles, TMJ tenderness, and TMJ clicking showed significant reduction in Group B compared with Group A, [ Table 4 ] but mouth opening showed the same significant reduction in Groups A and B and showed the same improvement during the 3 months of treatment follow-up.
In the severe group, VAS scores for pain intensity, number of tender muscles, TMJ clicking, and TMJ tenderness showed This study evaluates the efficacy of occlusal splint therapy in the management of MPDS in comparison to TENS therapy. In this study, in the mild group, 50% of the patients in Group A had complete remission in VAS scores, and the remaining 50% had significant reduction. About 30% of the patients in Group B had complete remission in VAS scores, and the remaining 70% had significant reduction. Tsuga et al. [4] concluded that 87% of their patients had reduced TMJ pain; VAS reduction was seen in 50% and clicking was reduced in 70% of the patients in response to occlusal splint therapy when patients were followed up for 4 weeks.
TMJ clicking in Group B also showed significant reduction when compared with Group A during the 3 months of treatment follow-up. In the moderate group, 20% of the patients in Group B had complete remission, and the remaining 80% had significant reduction. Patients of Groups A and B also had significant reduction. Around 10% of the patients of Group A and 20% of the patients of Group B had complete remission in TMJ clicking, but there was no significant reduction noticed in Group A patients. Block et al., [5] in their study in 1978, also found that after 6 weeks of using soft splints, 74% of the patients had complete or almost complete remission of their TMD symptoms. Kovaleski and De Boever [6] have also shown significant reduction in clicking in response to occlusal splint therapy when patients were followed up for 2 months. Harkins et al. [7] found that 74% of the patients with soft splints had reduction in facial myalgia and reduction in or elimination of TMJ clicking. Madani and Mirmortazavi [8] measured in terms of the VAS score, and the mean improvement was 48 ± 25.26 mm (81.35%) for group I (anterior positioning splint therapy), 24.50 ± 21.46 mm (40.16%) for group II (physical therapy), and 40.71 ± 34.30 mm (75.99%) for group III (combined therapy of anterior positioning splint and physical therapy). In this study, in the mild group, 2 of 10 patients in Group A had complete reduction in muscle tenderness and the remaining 8 had significant reduction; 6 of 10 patients in Group B had complete reduction in muscle tenderness and the remaining 4 had significant reduction. In the moderate group, 3 of 10 patients in Group A had complete reduction in muscle tenderness and the remaining 7 had significant reduction; 6 of 10 patients in Group B had complete reduction in muscle tenderness and the remaining 4 had significant reduction. In the severe group, 3 of 10 patients in Group A had complete reduction in muscle tenderness and the remaining 7 had significant reduction; 9 of 10 patients in Group B had complete reduction in muscle tenderness and the remaining 1 had significant reduction.
In the mild group, 3 of 10 patients in Group A had complete reduction in TMJ tenderness and the remaining 7 had significant reduction; 7 of 10 patients in Group B had complete reduction in TMJ tenderness and the remaining 3 had significant reduction. In the moderate group, 3 of 10 patients in Group A had complete reduction in TMJ tenderness and the remaining 7 had significant reduction; 5 of 10 patients in Group B had complete reduction in TMJ tenderness and the remaining five had significant reduction. In the severe group, 4 of 10 patients in Group A had complete reduction in TMJ tenderness and the remaining 6 had significant reduction; 6 of 10 patients in Group B had complete reduction in TMJ tenderness and the remaining 4 had significant reduction. Keng [9] found that 83.3% of patients showed muscular pain and tenderness around the joint area in response to occlusal splint therapy during the 3-month follow-up.
Kovaleski and De Boever [6] have also shown significant reduction in clicking, TMJ, and muscle tenderness in response to occlusal splint therapy when patients were followed up for 2 months. Tsuga et al. [4] concluded that 87% of their patients had reduced TMJ pain; VAS reduction was seen in 50% and clicking was reduced in 70% of the patients. Harkins et al. [7] found that 74% of the patients with soft splints had reduction in facial myalgia and reduction in or elimination of TMJ clicking. This will relax the elevator and positioning muscles and contribute to the reduction of abnormal muscle hyperactivity. [10] In the mild group, 7 of 10 in Group A and 9 of 10 patients in Group B had improvement in mouth opening and the remaining had no improvement. In the moderate group, 7 of 10 patients in Group B, 8 of 10 patients had improvement in mouth opening and the remaining had no improvement. In the severe group, 7 of 10 patients in Group A and 9 of 10 patients in Group B had improvement in mouth opening and the remaining had no improvement. Suvinen and Reade [11] have also shown a 7.4-mm improvement in mouth opening after splint therapy. Occlusal splint therapy decreased the pain and tenderness in the muscles and joints of the patients in this study, apparently allowing an increase in their maximal mouth opening. Núñez et al. [12] reported significant improvement in the range of motion for both low-level laser therapy (LLLT) and TENS therapy observed immediately after treatment. Comparing the two methods, the values obtained after LLLT were significantly higher than those obtained after TENS.
In our study, the occlusal splint therapy did not result in any significant reduction in the VAS scores immediately after 7 days of treatment, but significant and progressive reduction in VAS scores was seen in the third (last) month of treatment follow-up. This indicates that the occlusal splint causes a slow and steady improvement in TMJ symptoms in TENS therapy. This is in agreement with the conclusions of Raphael et al., [13] who found that occlusal splints had decreased the VAS scores and the number of painful muscles during a 6-week follow-up study in patients with myofascial pain. The results showed a progressive decrease in VAS scores, the number of tender muscles, TMJ tenderness, and TMJ clicking.
conclusIon
The conventional soft occlusal splint therapy is a much safer and effective mode of a conservative line of therapy in comparison to TENS therapy in patients with MPDS. The advantages of occlusal splint therapy include reversible therapy, better results, fewer side effects, cost-effectiveness, and better patient compliance than TENS therapy. The occlusal splint may also have placebo effects. This study concludes that occlusal splint therapy shows better results when compared with TENS in the management of MPDS over a long-term period.
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